[New biological actions of vanasium].
The effects of vanadate on lipoprotein lipase (LPL), a lipid-metabolizing enzyme, were tested using isolated rat fat pads. Vanadate increased the cellular LPL content through the stimulation of intracellular transport of the enzyme for activation, probably glycosylation. The stimulated release of LPL from the fat pads by vanadate was due to the increase in intracellular Ca2+ concentration, leading to the fusion of plasma membrane with vehicle included active LPL. Although vanadate shows insulin- and heparin-mimicking effects, it appears to differ from both insulin and heparin with regard to the mechanism of action. In isolated mouse fat pads, vanadate decreased the cellular leptin content and secretion by the increased degradation via a cAMP/PKA-dependent process involving proteasome activation and/or ubiquitination. This was the reverse of the action of insulin. In hepatocytes, cAMP phosphodiesterase type 3 activity was stimulated via the increased mitogen-activated protein kinase activity by vanadate. On the other hand, the stimulation by insulin was dependent on Akt kinase activation. The effects of vanadate were additive to those of insulin, suggesting that vanadate differs from insulin with regard to the receptor-signaling cascade. Furthermore, vanadate showed antiplatelet and antithrombin activity, leading to the prolongation of blood clotting time.